Parathyroid hormone related protein (PTHrP) inhibits TNFalpha-induced apoptosis by blocking the extrinsic and intrinsic pathways.
Parathyroid hormone related protein (PTHrP) is expressed at low levels in many fetal and adult tissues where it plays a central role in regulating cell proliferation, cell death, and tissue homeostasis. In vivo and in vitro, PTHrP has been shown to promote the survival of a variety of cells by regulating expression of the anti-apoptotic protein Bcl2. Additional work has shown that intra-nuclear accumulation of PTHrP in CFK2 (PTH1R positive) and 27m21 (PTH1R negative) condrogenic cells promotes their survival by closing down ribosome biogenesis and promoting quiescence. The current studies were undertaken to examine the role of wild-type PTHrP and a mutant form that cannot translocate to the nucleus in protecting cells from TNFalpha-induced apoptosis. Both forms of the protein were equally effective in blocking the extrinsic pathway by inhibiting expression of the TNF receptor death domain, activating Bid, and promoting cleavage of caspase 8. These observations suggest a direct mechanism of PTHrP action on components of the extrinsic pathway, involving a region of the protein outside of the NTS. PTHrP and M1PTHrP also inhibited the intrinsic pathway by preventing the exchange of anti-apoptotic for pro-apoptotic proteins at the mitochondrial membrane, thus maintaining its integrity and preventing the release of caspase-activating factors into the cytosol. In general, this mitochondrial-related activity was somewhat delayed and was mediated more effectively by PTHrP than by M1PTHrP, suggesting an indirect mechanism of action that might require the presence of an intact NTS.